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Impact of diagenetic facies on mechanical properties of sandstone rock in
low-permeability reservoirs:a case study of the Upper Paleozoic
gas reservoir in east Ordos Basin

Cheng Jinghua Li Rongxi Qin Xiaoli Li Delu Zhao Bangsheng Li Jiajla Wu Xiaoli Wang Ning
(School of Earth Science and Resources. Chang’an University . Shaanxi Xi an 710054, China)

Abstract,; Mechanical properties ol sandstone play an important role in reservoir [racturing design. Based on petrographic observations
and rock mechanics tests, a study is conducted on the types ol diagenetic [acies and mechanical properties ol low-permeability reser-
voir in the upper paleozoic low-permeability sandstone of East Ordos Basin and the petrographic [actors which influence rock mechan-
ical properties are also analyzed. In the study area, 6 types of diagenetic [acies are detected in the low permeability sandstone reser-
voir. i, e, » matrix filling and strong compaction altered tight facies. quartz-enlarging siliceous cementation-intergranular pore facies.
carbonate cementation metasomatism tight facies, calcium dissolution pore [acies. matrix dissolution pore [acies and clasties dissolu-
tion pore facies. For the sandstone with diagenetic facies. a certain difference exists in the compressive strength. mass modulus and
poisson ratio. The more the brittle minerals and siliceous cements contained in sandstone and the higher the degree of compaction and
recrystalization is. the higher the compressive strength will be, or vice versa, The higher the sandstone porosity is. the lower the e-
lastic modulus will be. The more brittle minerals (e, g. + quartz) . lower compaction degree and higher porosity will lead to a lower
poisson ratio. or vice versa, The sandstone with quartz-enlarging siliceous cementation facies. calcareous cementation-dissolution
pore facies and matrix dissolution pore [acies has high brittleness coelficient and high fracability, and those with other [acies have rel-
atively low fracability.

Key words:diagenetic facies; low permeability reservior; sandstone; rock mechanical properties; [racability; Ordos Basin
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Fig.1 Micrographs of different diagenetic facies of the Upper Paleozoic reservoir in Ordos Basin
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Table 1  The experimental results
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Fig.2 Stress-strain curves of rock with different diagenetic facies
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Fig.3 Rock mechanical parameters corresponding to different

diagenetic lacies
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Fig.4 Relationship between mechanical parameter and mineral content
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